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"SAPROPHYTIC FORM" OF HISTOPLASMA CAPSULATUM
IN VIVO*
LEANOR D. HALEY
It is the purpose of this paper to report a unique observation concerning
Histoplasma capsulatum. This diphasic fungus, according to previous
reports, produces only yeast-like forms in the body of man and other
animals. In culture, either the mycelial stage or the yeast-like form is
obtained according to the experimental conditions. For the first time, so far
as the author is aware, the mycelial stage, considered to be characteristic
of the saprophytic portion of the life cycle, has been encountered in animals.
If tissue containing Histoplasma capsulatum is carefully macerated in a
tissue grinder and then implanted on Sabouraud's medium and incubated
at room temperature, the filamentous form of this organism develops. The
mycelium, at first white, gradually becomes brownish and may produce
pyriform conidia, but, as the culture ages, there also will be produced many
thick-walled tuberculated chlamydospores; The production of tuberculated
chlamydospores makes the identification of H. capsulatum certain among
the fungi pathogenic to man and animal. If, however, macerated tissue is
planted on fresh, moist blood agar in tubes sealed with paraffin, and the
tubes are then incubated at 370 C., the yeast-like form will develop.
When the yeast form of Histoplasma capsulatunt is injected into
experimental animals, the cells of the reticulo-endothelial system are
induced to proliferate. The mononuclear cells are literally packed with the
yeast-like organisms. In the liver such proliferation of macrophages may
give rise to focal lesions which undergo necrosis and involve adjacent liver
parenchyma. If the animals are injected with a saline suspension of the
filamentous form of this organism, their tissues at the time of death or
autopsy will contain the yeast form.
While examining tissues of animals experimentally infected with the
yeast form of H. capsulatum, a necrotic lesion in the liver of one of these
animals was noted to contain masses of hyphae and many tuberculated
chlamydospores. For reasons to be stated, however, it is not at present
possible to offer any explanation for this reversion in znvo of the parasitic
form of this fungus to the mycelial phase.
To obtain tissue infected with H. capsulatum for teaching purposes, eight
white mice of unknown strain, weighing between 16 and 20 grams, were
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inoculated intraperitoneally with 1 ml. of a saline suspension containing
0.02 ml. of the yeast form of the organism.* Thirty-two days later all were
alive although several showed evidence of being ill, as indicated by loss of
weight, ruffled hair, and listlessness. All were killed with illuminating gas
and promptly autopsied. No attempt was made to record the gross pathol-
ogy of each mouse or to keep separate for histologic studies the tissues of
each animal. The spleens of all of the mice were greatly enlarged. Five of
them had moderately enlarged, pale livers. One liver was very friable and
reduced in size. The kidneys of two mice were pale but without gross
lesions. Livers of three mice, including the friable one, along with spleens,
lungs, and a pair of the pale kidneys, were placed into a specimen jar con-
taining 10% formalin. Care was taken to submerge the tissues completely.
Four days later the tissues were embedded in paraffin and slides made for
histologic studies, three slides being made from each block of tissue. One
slide was stained with hematoxylin and eosin, while the other two were
stained by the modified Hotchkiss-McManus method for fungi.
Examination of all tissues, with the exception of one specimen of liver,
revealed the presence of the yeast form of Histoplasma capsulatum. This
liver tissue was seen to contain a large necrotic area which erupted to the
surface, in which were many hyphae and tuberculated chlamydospores
(Figs. 1, 2, 3, 4). The yeast form of this fungus was not seen in the necrotic
area, and only after very careful examination of the remainder of the tissue
was it possible to find any yeast forms. The filamentous form was not found
in the other two livers nor in any of the other tissues.
Cultures of the pooled tissues, made at the same time that the tissues
were placed in formalin, were positive for H. capsulatum.
DISCUSSION
The manner in which these tissues were prepared does not permit any
explanation for the reversion of the yeast form of this straint of Histo-
plasma capsulatum to the mycelial phase in vivo. Of the three livers
examined, only one showed an area of necrosis, and it was here that the
hyphae and chlamydospores were seen. In previous experiments with this
same strain of H. capsulatum, however, the author has seen small necrotic
areas in liver of infected animals which contained the yeast form of this
organism, but never the filamentous form. Tager and Liebow' and Parsons,'
as well as other investigators, using the filamentous form of the fungus
were able to produce experimental histoplasmosis in mice, but the tissues
revealed only the yeast form of the organism.
To account for the observation described in this paper would require
consideration of certain factors, including the nutritional state of the mice
* Microscopic examination of this suspension revealed nothing but the yeast form;
no hyphae were seen.
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FIG. 1. Hotchkiss-McManus stain of the necrotic lesion in the liver
showing a mass of hyphae and five tuberculated chlamydospores. x 475.
FIG. 2. A tuberculated chlamydospore. Note the hyphae also present in the
tissue. x 1470.
FIG. 3. Surface view of one of the tuberculated chlamydospores. x 2700.
FIG. 4. Optical sectioni of a tuberculated chlamydospore. x 2700.
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when inoculated and during the course of infection, the presence or absence
of other diseases, the strain of mice used, the sex, age, and weight, the route
of inoculation, the amount of inoculum and the method of its preparation.
The growth characteristics of the particular strain of H. capsulatum would
also have to be investigated.
The finding of the filamentous form in the liver of this infected mouse
has instigated a series of studies on the entire subject of the dimorphism of
human pathogenic fungi.
REFERENCES
1 Parsons, R. J.: Experimental histoplasmosis in mice. Arch. Path., Chicago, 1942,
34, 229.
2 Tager, M. and Liebow, A. A.: Observations on histoplasmosis. Induced infections
in the mouse. Yale J. Biol., 1942, 14, 469.